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SUNIN:  Transistorized Circuits for Ionization Chambers 50X1-HUM

50X1-HUM

1. It is noted that transistor circuits always show an impedence in an input
which is not hirhj; with special transistors, with a low base current, it is possible,
under determined conditions, to re-ch the 106 - 107 ohm level.. The transistors do
not lend themselves, however, to compose the input stagse of amplifiers or electrometers
for iohizntion chambers. A general application would be verery interesting, on the
other hsnd, espec ally insofnr as it pertsins to monitoring apparatus for r-~diological
defense which must be, obviously, very sturdy (anticollision, cte.)

2+ The physicists at Vinca Zghe Boits Kidric Institute of Nuclear Sciences/
have mecsured in detail a suiteble eircuit in this range. The input stage (connected
to the chamber) is comnosed of a "balanced modulator with diodes" (as diodew are used
for the base/collector juntions of silicon transistors), mf which Xbexenogmt, amplified
and detect~d in phase, emerges as the autobalance. TFor balancing, the impedence at
the entra~ce of the balance modulator (which is the diagonal of the bridge) is
tlieoreticnlly irfinite; yn order for a signal to emerge it is obviously neces ary for
the bolance modulator (that is the bridge) toPBalanced, if only slightly; if the
amplific-tion introduced between the bilence modulator and the phsse detector is hiih,
it is sufficient that the balancing be miniumum; the input impedance remzins elevated,
ho: v r,

3. With a coil gain of 104, the input impedence is 1012 ohms, amply sufficient,
therefore, for an ionization chamber.

4. The bolonce modulator is made to function at 500 kes and, for the best signal/
interference r-~tio, the avlification is selective on this freguency. Because the
capacity in the gap is extremely small (in parallel at the balance modulator 10 pE)
the velocity of the response of the device is remarkable and by far superior to thet
oh nirable with electrometrical tubes.

50X1-HUM

The apparatus was tested in

June 19472,

50X1-HUM
fomrent: Tris apvears to be an origi al -nd very interesting discvoery,
above ~11 in view of the apvlication already mentioned, that is for devices for Xkm
rrdiological monitoring in the {ield. The value of the circuit is, above all, the
interral employmmnt of transistors and the exclusion of electromestrical tubes, then
the rapidity of response which ices not meke its use particularly simple and fast.
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SIMRT:  Seminnssive Peneaters for Radio Bridges 50X1-HUM
50X1-HUM

1. That which distinpuishes pessive repeaters (mad: up of single directional
dipoles, pickine up ond emitting, intercornected without the interpositioning of
other amplifying clements) and semipassive repeaters, in which there is a
"regeneration of the sirnal by the diode tunnel effect, iith a gein in power,
is as follows: the passive repeater is chrractérized by a sensitive worsening
of the si nal/interference rstio end its practical utilization is therefore
reduced; the semipassive repeater, tn the other hand, is characferized above all
hy a gain in power thal is about 10 db at 200 mcs by which the worsening of the
sirnal/interference ratio is amply compessated. 1In general, with the tunnel

diodes | | used by the Yugoslavs, the noise factor itself
is about 4 - 5 db at 200 mcs, by which the "real" worsening of the system always
aprears greater in the unit. 50X1-HUM

2. e value of the system is also the T-ct thsl the tunnel diode ca be
inscrted directly into the dipole without the interpositioning of lines or
oscillating circuits renuiring the adaptation of impedence and without loss.

By such moans the "rppeater! may also be composed of a single dinole (in which is
inserted the tunnel diode), assumihg together the fuhetion of "pick up" and
"emitter™ of the amplified signal.

Comment. The system is bechnirally very interesting and probably

wortl. the extensive research. The name "semipassive" is not completely SO0X1-HUM
accur-te: in re- lity this is an "active" repeater whose amplifying elements
hovever have been reduced to a minimum and unified on the same dipole.
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